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ABSTRACT
$Maffiemah\infty 1$Model forMovement of $CeU$Aggregates in SlmeMold
Tamiki Umeda and Kei $Inouyet$
Kobe University of Mercantile Marine, Fukae-Minami-Machi, Kobe 658, Japan
\dagger Department ofBotany, Faculty of Science, Kyoto University, Kyoto 606, Japan
The morphogenetic movement of cell aggregates in the cellular slime mold
Dictyostelium discoideum is studied using a mathematical model. In the model the
cell aggregate is regarded as a “fluid“ capable of actively moving against resistance
with its own motive force. We assume that there is a pacemaker cell in the
aggregate and that the motive force at each position is directional to the pacemaker
cell. This can be regarded as an approximation that the speed of signal propagation
from pacemaker cell is constant and sufficiently fast to be considered instantaneous
compared to the speed of cell movement. The moving boundary problem derived
from the force balance equation has stationary solutions in which the aggregate is
an ellipse, with the pacemaker at one of its foci, moving at a constant speed.
Numerical calculations show that the cell aggregate, as it moves, changes its shape,
which appears to approach an ellipse. Ifthe cell aggregate consists oftwo cell types
differing in motive force, the cells with a larger motive force sort out to the ffont and
the whole aggregate elongates. The results agree well with some aspects of the
morphogenetic movements in this organism, and will provide a useful tool in
elucidating its mechanism.
